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1 
This invention relates to sprying devices and 
relates more particularly to eentrifugal spraying 
devices of utflity espeeial_ly for operating on a 
fluid mixture or solution of solid and liquid to 
atomize the same into a finely divided state in 
which evaporation of the solvent or the liquid 
from the particles so formed may proceed in .a 
more rapid and efficient manner for recovery of 
the dry solid in a discrete particle form. 
Objects and advantages of the invention will be 
set forth in part'hereinfter and in part will be 
obvious herefrom, or may be learned by practice 
with the invention, the saine being realized and 
attained by means of the instrumentalities and 
combinations pointed out in the appended claims. 
The invention consists in the novel parts, con- 
structions, arrangements, combinations and ilTl- 
Provements herein shown end described. 
The accompanying drawing, referred fo herein 
and constituting a part hereof, fllustrates one 
embodiment of the inventio n, and together with 
the description, serves fo explain the principles 
of th invention. 
An object of this invention is fo enable the 
attainment and the maintenance of a state of 
homogeneity in the fluid arriving at the spray 
head through the provision of  novel and im- 
proved system of moving and flxed vanes in the 
spray device in order that the particles formed by 
discharge therefrom into a drying space may be 
of the same unlform size and consistency so as 
fo possess the same rate of al1 through the drying 
space and thereby achieve uniform drying. 
Another object of -this invention is fo enable a 
more thorough and effective atomization and/or 
dispersion of such a fluid into a drying medium in 
a drying tower and a more rapid, efficient and 
uniform drying of the Particles therein through 
the provision of a novel and improved system of 
stationary diffusion ports or nozzles in the spray- 
ing device operative fo impart fo the partlcles on 
discharge, motion in a circular direction around 
the spray head of the device, which motion is 
advantageously counter iV that of the contact- 
ing drying medium. 
Another object of this invention is fo enable the 
direction of discharge of fluid from the spray 
head fo be controlled from a distance so as fo 
permit the fluid to be discharged ai wfll over a 
wide range of angles, through the provision of a 
novel and improved positionally adjustable valv- 
ing rotor in accordance with this invention:- 
Another object of this invention îs fo ald the 
dispersion effect of the nozzles, prevent Clogging 
of the nozzles, and permit of adjustment O f spray 
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distance or radius, through the provision in the 
spray head of a novel and improved valving rotor 
unit variable as fo speed and therefore as .to: ff'e- 
quency of interruption of discharge through the 
 stationary diffusion nozzles. 
Another ob]ect of this invention is fO impart fo 
the fluid, merely by varying motor speed, an 
creasin pressure commensurate with th in 
creased frequency: of . discharge .. nterruptiOn 
through the spray hed whfle mïtanin$ a sub- 
stantially constant-rate of dlscharg e without 
varying the external pressure,, through the pro- 
vision of the moving vanes, acting as pumping 
e]ement, of t.his invention. 
Of the drawin: 
FOEg. 1 is a view in vertical section wih parts 
in elevation of a typica and illustrative embodi- 
ment of the spray device in accordance with this 
invention showing the devie installed in the top 
of a driving tower, the section plane correspond  
ing to the line |--| of Fig. 2 
Fig. 2 is a view in section of the Spray head of 
the device of Fig. 1, taken long the line 
of Fig. 1; and, .' 
Fig. 3 is a view taken generally along th e line 
3--3 of Fig. 1 showing the arrangement of .the 
dispersion nozzles of the spray device. 
In accordance with the illustrative embodi- 
ment of this invention, an uPright stationary 
rotor shaft housing |, preferably tubular, is de- 
tachably bolted or otherwise Sealingly connected 
af its lower end, as viewed in Fig. 1, t0 asta- 
tionary, generally ho]low spray head 2. The 
housing f encase_s a rotor shaft , co-axial there- 
with, whose lower end is-provided with a cylin 
drical :valving rotor |2 detächably -connected 
thereto and encased by the .spray head. The 
shaft  is detachably connected at its other end 
to a prime mover 4. Ftuid material to bé sprayed 
is adapted to be Supplied %o the interior, of tlze 
housing f adjacent the top thereof for which pur- 
pose the housing | as here embodied is provided 
with a suitable inlet nozzlé : The nozzle  ad- 
vantageously is formed integrally with an annu- 
lar flange 8 also preferably integral and concert- 
tric with the housing |, which serres as a bolting 
flange by which the de%ice may be supported in 
an upright position, as shown in Fig. 1, with the 
spray head 2 disposedin the interior:of a drying 
tower -a into which the atomized fluid is to be 
discharged from the spray head and descend in 
contact with a suitable drying medium and be 
dried. The tower Sa is suitably apertured at2ts 
top, as af 8b,for the introduction of the pray de-. 
Vice and is povidëd, prefegably, with .an. ànnular 



boltlng flange 7 circumferentially of the open- 
ing, sealingly engaged by the bolting flange 6. 
A gland 8 at the top of the housing seals the 
housing agai.'nst leakage of fiuid around the shaft 
3 and provides a thrust bearing for the shaft. 
Sers of impellers or vanes 9 are attached to the 
shaft 3 at successive intervals for rotation there- 
with and a corresponding number of sers of 
stationary vanes I{} are attached to the housing 
which serve to agitate, mix and homogenize fluid 
as it ls impelled by the moving vanes 9 through 
the housing fo the spray head. There may be 
any suitable number of moving and fixed sers of 
vanes, depending on the type of the fluid ma- 
terial and its tendency to separate. The fixed 
vanes In partlcular serve to maintain a homo- 
geneous mixture, especially in the event some 
drylng gas or steam ls admixed with the fiuid ma- 
terial fo faciliate a fmer dispersion of the ma- 
terial through the spray, head. Three sers of 
moving vanes 9 and three sers of fixed vanes 
are depicted in Fig. 1, each set preferably con- 
sisting of four vanes spaced at equal circumfer- 
entlal distances around the shaft or housing as 
the case may be. The vanes 9 are preferably 
each of a contour providing a high thrust 
ward the spray head, with minimum drag in ro- 
tation which, .in the case of Fig. 1, is advan- 
tageously clockwise as viewed in top plan. 
The lower end of the rotor shaft 3 extends 
lnto a well 1 formed in the base of the hollow 
spray head 2, the well ! providing a vertical 
journal bearing lubricated by the fiuid supplied 
to the spray head although It may be independ- 
ently lubricated from a bore In the shaft (hOt 
shown). In accordance with this invention, the 
well ! | ls of a depth sufficient fo permit of sub- 
stantlal axial movement of the shaft 3 in either 
direction from the lntermediate position shown 
in Fig. 1. The shaft 3 carries a positionally ad- 
Justable slotted valving rotor 12 adjacent ifs lower 
end, the rotor preferably being removably 
cured fo the shaft as by means of a key 3 and 
set screw (not shown) and being adapted by 
rotation to effect a contlnuous valving action on 
a number of Venturi-type dispersion nozzles 
arranged in superposed sers in the stationary 
spray head 3. Three such sers are depicted in 
the spray head of the device as shown in Fig. 1 
and the axial adjustabflity of the rotor 2 en- 
ables selectlve valving of the sers to be effected, 
as wllt more fully appear herelnafter, 
Means are provlded for axially adJusting the 
shaft 3 so as to position the valving rotor 
deslred operative relation to the sets of Venturl- 
type nozzles 4. As here preferably embodied, 
the prime mover 4 which may be a steam or air 
turbine, but is preferably a variable speed elec- 
tric motor, ls removably coupled to the shaft 
for direct drive as by means of the mechanical 
coupling 5, and ls vertlcally adjustably mounted 
on a standard 8 as by means of a wheel and 
spindle unit 7 threadedly engaging a suitable 
arm $ on the prime mover. The standard I is 
bolted or otherwise suitably affixed to the bolting 
fiange 6. It wfll be obvious that pneumatic or 
hydraulic means may be employed for vertically 
adjusting the prime mover in lieu of the mechani- 
cal means shown. Rotation of the wheel-splndle 
unit 7 will effect axial movement of the prime 
mover  and hence of the valving rotor 
The spray head 2 ls constructed and arranged 
to provide a cylindrical rotor chamber I to 
which the fluid .material is supplled in a homo- 
geneous stte and under pressure of the movable 

4 
vanes 9, from the housing I. Advantageously, 
the housing ! may be provided with an armular 
securing fiange 2{ through which bolts or other 
suitable means of fixation (hOt shown) may be 
5 passed into securing engagement with the spray 
head fo effect a fluid-tight seal between the 
parts. In accordance with this invention also, 
the bore of the housing is preferably suitably 
fiared at ifs terminus with the spray head to 
10 effect a smooth fiow of the fiuid material fo the 
top of the rotor chamber 9. To this end, the 
housing may be provided-with a tapered por- 
tion 2 . 
The valving rotor 2 is of cylindrical contour 
15 as noted and is apertured from top to bottom 
to provide a suitable number of passages 22 
through which the fluid material supplied to the 
chamber $ 9 at the top of the rotor is adapted 
to pass to the bottom of the chamber. In this 
2O mariner, the fluid in the chamber 9 offers neg- 
ligible impedance to axial adjustment of the 
rotor in the chamber. The passages 22 are pref: 
erably arranged in a circular row concentric with 
the rotor and in uniformly circumferentiall:¢ 
25 spaced relation to each other paralleling the 
tational axis of the rotor. The circumferential 
periphery of the rotor I is suitably radially 
pierced fo provide communication with the pas- 
sages 22 to the end that fluid material entering 
30 the passages 2 may be discharged under pres- 
sure from the rotor through one or more of the 
sers of Venturi-type nozzles 4. As here pref- 
erably embodied, the rotor 2 is provided with 
an annular chamber 
35 tor and disposed midway between the top and 
bottom of the rotor. The chamber 23 is pref- 
erably of a width radially, equal or substan- 
tial]y equal to the diameter of the respective 
passages 22 with which passages it is in match- 
4{} ing vertical a]ignment so as to be supplied with 
fluid material therefrom. The chamber 
connected af intervals with the circumferentia] 
periphery of the rotor by a suitab]e number of 
radially extending sector shaped slots 24 which 
45 are ]ikewise disposed midway between the top 
and botto]n of the rotor in equally circumferen- 
tially spaced relation fo each other. 
The rotor and its slots are vertica]ly dimen- 
sioned circumferentially so as to be positionab]e 
50 vertical]y with the slots spanning vertica]ly at least 
one of said vertically superposed sers of nozzles 
 as a minimum and with the othei sers of noz- 
zles covered by the rotor circumferential periph- 
ery. Preferably, however, and as here embodied, 
55 the rotor and its s]ots are vertical]y dimen- 
sioned so as to be positioable vertically with the 
slots sparming vertically a pair of adjacent, sers 
of nozzles at least in part and with the remain- 
ing set covered by the rotor circumferential pe- 
60 riphery. The .slot width, or angular dimension, 
at the rotor circumference is of a magnitude suf- 
flcient to span af least one, and preferably two 
nozzle openings in the same set at the saine rime 
as in accordance with the illustrative embodi- 
65 ment of this invention. Thus, a high ïrequency 
discontinuous, Interrupted, or intermittent flow 
of fluid material through the nozzles | is obtain- 
able in order to aid the dispersion effect of the 
nozzles, and prevent clogging. Adjustment oï 
70 the spray distance or radius is obtainable by 
varying the rotor speed and the selection of a 
discharge path as to direction and width is con- 
trollable ai will. 
The superposed set of Venuri nozzles 14 con 
7 sist each of a suitable number of the nozzleg 



more or less tsngential]T arraned w ïesçec 
 he rotor 12, each nozzle flarg .ouwary 
om a circular le to a generally epical out- 
le. By is rangemen, a more ecient 
persion or atoming effect is obaed, and e 5 
fld materal dscharging from e nozzies 
given an initial rotary motion about the spray 
head, as viewed in Fig. 2, which promotes more 

ative to.. said sers for admitting .fluid material to 
one or more of said sers, t WI1L 
2.. The device of claire 1 in which Said sets are 
superposed. " 
3. The device of claim 2 in which said supèr- 
posed sers. are angu!arly offset in azîmuth. 
4. The device o claire 1 in which said nozzls 
have each a substantially circular inlet port and 

efficient admixture and contact of the dispersed an ovoid ourlet port. and an interport periphery 
fluid material with a drying medium as in the 10 flaring outwardly from said inlet, to said ourlet 
tower 6« particularly when the drying medium port. . 
is itself given a cotmter rotational m0vement on 5, The device of claire 1 in which said sers 
entry into the tower, comprise an upper, ,a middle and a Iower set, the 
The sers o,f nozzles 14 are also preferably dis- nozzles of the upper and. loer, sers extending 
pesed and arranged ip thespray head   in tag- 1..5 aagularly: upwardly and 8oxnwrdl, . rspec- 
gered relation to each other in azimUth as-is tivety, frOra-themiddié.Sewhictï latter has-its 
indicated in Figs. 2 and 3, It will be evïden nozles disposéd .subaniálïY horiZOntlly. 
that, with three sets of nozzles 4 as here pref- 6.A spraY device comprising means forming a 

erably employed, the arr.angement is such that 
the discharge of fluid from the nozzles may be 20 
effected through a substantial vertical angle 
either horizontally as through the middle set, or 
downwardly through the bottom set, or upwardly 
through the top set or partly through the upper 
and middle or lower and middte sets. Various 25 
other suitable arrangements- wfll be apparent to 
those skilled in the art. The vertical spacing of 
the sers of nozzles 4 is preferably such that the 
rotor portions above and below the slots 2 can 
cover the openings of two of the sers while the 
third is uncovered or can cover the upper or lower 
set completely while the rotor slots 2 are in com- 
mmication with both remaining sers, either the 
middle and lower or the middle and upper. 
If wfll be evident that, in the operation of the 
spray device in accordance with this invention, 
the pressure imparted to the fluid material may 
be varied by merely varying the prime mover 
speed and without varying the external pressure. 
Thus, an increasing pressure commensurate with 
an increasing frequency of discharge interrup- 
tion while maintaining a substantially constant 
rate of discharge, is obtainable through the pro- 
vision of the moving vanes  acting as pumping 
elements in accordance with this invention. 
The invention in ifs broader aspects is hot lim- 
ited to the speciflc mechanisms shown and de- 
scribed but departures may be ruade therefrom 
within the scope of the accompanying claires . 
without departing from the principles of the in- 
vention and without sacrificing its chief advan- 
rage. 
What is claimed is: 
1. A spray device comprising a spray head hav- 
ing a valving rotor chamber to be supplied with 
fluid material under pressure and having sepa- 
rate sers of dispersion nozzles through which said 
fluid is adapted fo be discharged from said cham- 
ber; means for supplying fluid material under 
pressure to said chamber; a valving rotor ad- 
justable axially of its rotational axis with respect 
fo said sers of nozzles, said rotor being interrally 
channelled and apertured fo provide at least one 
continuous passageway for leading said fluid ma- 
terial from said chamber into said nozzles, each 
said passageway teTninating af the circumferen- 
tial periphery of said rotor in a discharge opening 
movable into and out of register with successive 
nozzles, whereby on rotation of said rotor said 
discharge opening may be moved progressively 
into and thon out of register with successive noz- 
zles, the flow of said fluid material through each 
of said successive nozzles being intermittently in- 
terrupted by said movement of said opening into 
and out of register with said nozzles; and, means 
for selectlvely positioning said valving rotor 

pumping chamber adapted fo be supplied with 
fluid material to be sprayed; pumping means in 
said chamber for imparting pressure fo- said fluid 
material in said Chamber; a spray head having a 
valving rotor Chamber .adapted to. be supplied 
with fluid materi.al Under pressure from said 
pumping chamber and having separate sers of 
àispersion nozzles .through which said fllid is 
adapted fo be discharged from said valving rotor 
chamber; a alving. rot;or  adjustable .axially of 
its rotational axis with respect fo said sers of 
0 nozzles, Said rotor being internally channelted 
and apertured to provide af least one continuous 
passageway for leading said fluid material from 
said chamber into said nozzles, each said pas- 
sageway terlninating at the circumferential pe- - 
35 riphery of sa[d rotor in a discharge opening mov- 
able into and out of register with successive noz- 
zles, whereby on rotation of said rotor said dis- 
charge opening may be moved progressively into 
and thon out of register with successive nozzles, 
40 the flow oï said fluid material through each of 
said successive nozzles being intermittently in- 
terrupted by said movement of said opening into 
and out of register with said nozzles; and, means 
ïor selectively positioning said valving rotor tel- 
45 ative fo said sers ïor admitting fluid material fo 
one or more oï said sers, af will. 
7. A spray device comprising a shaït housing 
adapted fo be supplied with fluid material to be 
sprayed; a spray head having a valving rotor 
50 chamber adapted to be supplied with fluid ma- 
terial under pressure from said housing and hav- 
ing separate sers of dispersion nozzles through 
which said fluid is adapted fo be discharged from 
said chamber; a valving rotor adjustable axially 
55 of its rotational axis with respect to said sers of 
nozzles, said rotor being internally channelled 
and apertured to provide ai least one continuous 
passageway for leading said fluid material from 
said chamber into said nozzles, each said passage- 
6O way terminating at the circumferential periphery 
of said rotor in a discharge opening movable into 
and out of register with successive nozzles, where- 
by on rotation of said rotor said discharge open- 
ing may be moved progressively into ,and thon out 
65 of register with successive nozzles, the flow of said 
fluid material through each of said successive 
nozzles being intermittently interrupted by said 
movement of said opening into and out of regis- 
ter with said nozzles; means, inculding a rotor 
70 shaft in said housing, for driving said rotor; sep- 
arate sets of vanes on said shaft and on said 
housing, respectively, for agitating, mixing, and 
homogenizing said fluid as it is impelled through 
said housing to said valving rotor chamber; and, 
tel- 75 means for axially moving said rotor shaft to se- 



lectîvely position said valving rotor relative 
said sers of dispersion nozzles so as to adriiit fluid 
ma.terial to one or more of said sers of dispersion 
nozzles, at will. 
8. A spray device comprising a spray head hav- 
ing a central compartment of cylindrical contour 
from which nozzles Iead tangentially to the ex- 
terior of the spray head, said compartment being 
open at ifs top and having a bearing welI at 
bottom concentric therewith, and said nozzles 
being arranged in separate superposed sers spaced 
from each other; a houing extending from said 
spray head and forming a passage leading to said 
compartment, said honsing havlng a nozzle af 
other end through which fluid matorial is adapted 
tobe supplied fo said rotor; a rotor shaft concen- 
tric with said housing Journalled atits one end in 
said well for rotation and axial translation there- 
in and journalled adjacent ifs other end in said 
housing, a cylindricàl rotor in said compartment 
secured to said shaft and in close running rela- 
tion to the wall of said compartment, said rotor 
having outlets in the circumferentiaI periphery 
thereof and having ai internaI cavity providing 
passages for the flow of fluid material there- 
through from top to bottom and to said outlets; 
a prime mover for driving said shaft, coaxially 
connected thereto at its said other end; and, ex- 
tensible means connecting Said prime mover and 
said housing for axialIy translating said prime 

02,002 
mover and shaf to selectively position Said rotor 
in said compartment for discharging fluid 
terial from ifs said openings through one or more 
of said sers of nozzles. 
5 9. The device of claire 8 in which said sers of 
nozzles are angularly disposed. 
10. The device of claim 8 in which said pas- 
sages in said rotor are arranged in a circular row 
concentric with said rotor. 
10 11. The device of claire 8 in which said cavity 
includes an annular compartment and in which 
said openings are sector shaped slots leading 
therefrom. 
12. The device of claire 8 in which said bous- 
15 ing has a flared bore a its junction with said 
spray head. 
13. The device of claim 8 in which said hous- 
ing has an ïnnular mounting flange at one end 
and an inlet nozzle integral with said flage. 
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